Presented in this work are the results of investigation aimed at analysis of coordinate distributions for azimuths and ellipticity of polarization (polarization maps) in blood plasma layers laser images of three groups of patients: healthy (group 1), with dysplasia (group 2) and cancer of cervix uteri (group 3). To characterize polarization maps for all groups of samples, the authors have offered to use three groups of parameters: statistical moments of the first to the fourth orders, autocorrelation functions, logarithmic dependences for power spectra related to distributions of azimuths and ellipticity of polarization inherent to blood plasma laser images. Ascertained are the criteria for diagnostics and differentiation of cervix uteri pathological changes.
INTRODUCTION
By tradition, the processes of transforming optical radiation of phase-inhomogeneous objects and media are considered, as a rule, in a statistical approach (theory of radiation transfer 1 , Monte-Carlo modeling 2 ). Among the most spread traditional methods for studying the scattered light fields, one can separate the following independent directions: "scalar" (photometry and spectrophotometry) 3, 4 and "vector" (polarization nephelometry, Mueller-matrix optics) 5 . Using these approaches, determined are interrelations between the sets of statistical moments of the 1-st to the 4-th orders [5] [6] [7] , correlation functions 7 , fractal dimensions 8 that characterize phase-inhomogeneous biological layers and coordinate distributions for phases, azimuths and ellipticity of polarization in their laser images. In parallel with traditional statistical investigations, formed in recent 10 to 15 years is the new optical approach to describe a structure of polarizationally inhomogeneous fields in the case of scattered coherent radiation. The main feature of this approach is the analysis of definite polarization states to determine the whole structure of coordinate distributions for azimuths and ellipticities of polarization. The so-called polarization singularities are commonly used as these states 7 : -states with linear polarization when the direction of rotation for the electric field vector is indefinite, the so-called L-points; -circularly-polarized states when the azimuth of polarization for the electric field vector is indefinite, the so-called C-points. This work is aimed at ascertaining the possibilities to diagnose and classify of cervix uteri pathological changes by determination values and ranges for changing the statistical (moments of the 1-st to the 4-th orders), correlation (autocorrelation functions) and fractal (logarithmic dependences for power spectra) parameters that characterize coordinate distributions for polarization-singular states in blood plasma (BP) laser images.
POLARIZATION MODELING OF PROPERTIES INHERENT TO NETWORKS OF BIOLOGICAL PROTEIN CRYSTALS IN BLOOD PLASMA
As a base for analyses of processes providing formation of polarization-inhomogeneous images of blood plasma, we use the optical model developed in [5] [6] [7] [8] : • optical properties of blood plasma are determined as those of a two-component amorphous-crystalline structure; • crystalline component is an architectonic net consisting of amino-acid liquid crystals; • optically, the amino-acid liquid crystals possess the properties of uniaxial birefringent crystals.
The optical properties of amorphous { } A and crystalline { } 
Here, τ is the absorption coefficient for laser radiation in the blood plasma layer with the geometric thickness l ; ρ - As it follows from the analytical relations (4) among the whole set of values
, formation of L and C ± polarization states seems to be very probable ( ) 
EXPERIMENTAL SETUP FOR POLARIMETRIC INVESTIGATIONS
Our study of polarization-inhomogeneous laser images inherent to BP was performed using the optical scheme of a laser polarimeter ( analyzer, respectively; 6 -object under investigation; 7 -micro-objective; 10 -CCD camera; 11 -personal computer.
Illumination was performed using a parallel beam (Ø = The two-dimensional array (7) 
Thus, we determined the dependences ( )
for amounts of polarization-singular − L and − ± C points within the limits of a laser image for BP.
CRITERIA TO ESTIMATE POLARIZATION-INHOMOGENEOUS IMAGES OF BP
for the amount of polarization-singular states in laser images of BP are characterized with the set of statistical moments of the 1-st to the 4-th orders 
where 600 800 × = M is the amount of pixels in CCD camera 10 (Fig. 1) . Our analysis of the coordinate structure for
distributions was based on the autocorrelation method by using the function
Here, n is the length of discrete sampling As correlation parameters that characterize the dependences
, we chose:
• correlation moment • the image of BP layer of a patient with cervix uteri cancer changes is characterized with the widest range of changing the azimuth and ellipticity of polarization, which is connected with developed polycrystalline network (Fig. 2с ) of amino acids of albumin and globulin (
STATISTICAL, CORRELATION AND FRACTAL ANALYSIS FOR DISTRIBUTIONS OF POLARIZATION-SINGULAR STATES IN LASER IMAGES OF BP

L -states of laser images
Summarized in Fig. 3 is a series of coordinate ( ( Fig. 4 is the series of coordinate ( (
±С states of laser images
Summarized in
and logarithmic ( (Fig. 4a, b, c) . It is seen that the total amount of circularly polarized points in BP laser images of patients with pathological changes (Fig. 4d, e, f) is sequentially increasing. All the statistic moments The possibility to differentiate "group" optical properties of all groups BP layers is illustrated in Table 2 . Table 2 . The efficiency of BP laser images singular analysis during the diagnostics and differentiation of breast pathological states.
BP layers Groups 1 -2;3 Groups 2 -3 Parameters
Note: ⊗ -here differentiation is impossible; ⊕ -possible.
CONCLUSIONS
1. Analyzed in this work are the main physical mechanisms providing formation of polarization singularities in laser images of BP layers.
2. Offered are statistical, correlation and fractal parameters for polarization-singular estimating the optical properties inherent to BP layers of all types.
3. Determined are the ranges for changing the set of criteria that characterize distributions of the amount of polarization-singular states in laser images, which enabled us to realize as diagnostics as differentiation of breast pathological changes.
